Nonseptic lateral sinus thrombosis differs from septic lateralsinus thrombosis in that it is not associat ed with ear or sinus infection. Mastoid changes are frequently detected on computed tomography ormagneticresonance imaging in cases of nonsepticlateralsinus thrombosis. An otolaryngologic evaluation is usuall y required to exclude coexisting mastoiditis.
Introduction
The nonseptic type oflateral sinus thrombosis, which is not associated with ear or sinus infections, is being diagnos ed with increasing frequency. 1. 2 An otol ar yngologic evalu ation is often sought when a p atient with nonseptic lateral sinus thrombosis comes to m edical att ention, based on sym ptoms and radiologic find ings associated with thi s condition. Those sym pto ms and findin gs can be m isleading, su ggestin g concurrent ear disea se.' The diagnosis of mastoiditis in association with lateral sinus thrombosis is important because management ofseptic lateral sinus thrombosis differs from that of nonseptic lateral sinus thrombosis.
Case report
A 24-year-old man presented with a history ofhead ache of 3 months' duration and a histo ry of diplopia of 1 month's duration. Initi ally,th e headache was intermittent and localiz ed to the right temporal and mastoid regions. Later it became continuous and generali zed . It was associated with a few episodes of vomiting. The patient had no history of fever, rigor, ear pain, ear disch arge, or hearing loss. He had been a smoker for 5 years.
Th e pati ent had bilateral lateral rectus paresis and bilateral diplopia in the lateral gaze. Fundus examin ation showed bilateral papilledema; the examination showed no other abnorm alities. Routine hematologic exam inations and a chest x-ray were normal. Cerebrospin al fluid pressure was 180 mm H 2 0 (normal range: 50 to 180 mm HP ). Magnetic reson ance im aging (M RI) showed hyp erintensity in th e right late ral and sigm oid sinuses. T2 -weighted MRI showed hyp erint ensity in the right mastoid region (figures 1 and 2). Magnetic resonance venography showed the ab senc e offlow in th e right lateral sinus, sigm oid sinus, and int ernal jugular vein ( figure 3 ). Becaus e of his sym ptom s and the MRI findings, th e patient was referred to th e otolar yngology clinic for m astoiditis man agement.
On exam ina tion in th e otolaryngology clinic, both ears were found to be normal, and th ere was no ma stoid tenderness. Examinations of th e no se, sinuses, and throat also were normal, as was an audiologic examination. A diagnosis of nonseptic lateral sinus thrombosis without mastoiditis was made. The patient was treated for increased intracranial tension an d was given anticoagulant therapy. He m ad e a complete recovery from his symptoms within 2 m onths.
Discussion
Nonseptic late ral sinus thrombosis involves primar y thrombus formation within the dural sinus.Ear or sinus infections are not predisposing conditions. It usually occurs in adolescents or adults. Most patients are young women who are pregn ant, in puerper ium, or using or al contra ceptives.' Smoking is also a contributing factor. Today, most reported cases of lateral sinus thrombosis are of th e nonseptic var iety,'
Generally, the initial sym ptom of n on septic lateral sinus thrombosis is head ache, which m ay be either generalized or localized to the temperoparietal region. Subsequently,symptoms ofincreased intracranial pr essure may develop, including seizures,blurred vision, and www.entj ournal.com • 731 cranial ner ve palsy. The characteristic fever of septic lateral sinu s thrombosis is absent in nonseptic lateral sinus thrombosis,':' which is rarel y fatal.'
The increased intracranial tens ion seen in nonseptic lateral sinus thrombosis is associated with blockage of th e dominant sinus. Because the right sinus is usuall y dominant,symptoms are more likely to occur when this sinus is involved. Recovery depends on development of collateral circu lation or the possibility of recanalization of the sinus . Therefore, the presence of anastomotic channels is important for recovery.'
Nonseptic lateral sinus thrombosis has been reported to occur in association with a variety ofot her conditions, including thrombocytosis, sickle cell anemia, chronic debilitating diseases (for example, malignancies such as leukemia), and altered cerebral hemodynamic states. ' Computed tomography (CT) may demonstrate abnormally high density of the lumen of the sinus, which doe s not enhance after IV contrast administration. Enh ancement of th e dura surrounding the sinus may be prominent, causing the "empty triangle," or "delta sign," which ma y suggest the diagnosis. This sign is not always detectable, however.v' " 732· www.entjourn al.com
Fi gure 2. Another T2-weighted MRI shows hyperintensity in the right mastoid region (arrow); the trabecular pattern is consistent with mucosal thickening within the air cells.
MRI is superior to CT scanning in detecting lateral sinus thrombosis.v'" MRI shows blood flow, sinus obstru ction, and subsequent reversal of the flow. It also allows for earlier and more precise diagnosis of lateral sin us thrombosis and better delineates both its exten t and the involvement of the surrounding stru ctur es. An early thrombus, because it is rich in deoxyhemoglobin, has an intermediate intensity on Tl -weighted images an d low intensity on T2-weighted images. As the clot matures, meth-hernoglobin forms and the MRI appearance changes so that the clot becomes hyperintense on both Tl-and T2-weighted im ages.' T2-weighted MRI is sensiti ve to mucosal changes and accumulation of fluid in th e mastoid air cells."
Mastoid changes are frequently detected on MRI in cases of nonseptic lateral sinus thrombosis. 2 This mastoid abnormality consists of an increas ed T2-wei ghted MRI signa l in the masto id air space, often with a trabecular pattern consistent with mucosal thickening within the air cells. In some cases, fluid may be seen filling the cells. These changes seen in association with nonseptic lateral sinus thrombosis may not be caused by mastoiditis." Rather, they are likely to be caused by venous congestion as a consequence of thrombosis rather than mastoiditis.P" Occlusion of th e later al sinus as a result of a nonseptic thrombus impairs venous drainage from the mastoid cells, resulting in venous congestion, interstitial edema, and transudation of fluid into the air spaces.l"
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Figure3. Magnetic resonance venography showsan absence offlow in the right lateralsinus, right sigmoidsinus (arrows), and internal jugular vein.
Individual venous anatomy and the extent of th e thrombosis may account for th e variation in the appe arance of mastoid chan ges in association with lateral sinu s thrombosis. In a study by Fink and McAuley, mastoid abn ormality was seen on MRI in 9 of 23 (39%) cases of non septic lateral sinus thrombosis."In our case, th e right mastoid showed an increased T2-weighte d MRI signal in the mastoid air space, with a tr abecular pattern con sistent with mucosal th ickening within th e air cells (figure 2).
Minimal muco sal irregularit y within mastoid air cells may be associated with nonseptic lateral sinus thrombosis. The m astoid air cells may have the appearance of florid m astoid itis on CT or MRI. Such findin gs, in the contex t oflateral sinus th rombosis, are often eno ugh to alert th e prim ary care physician and the radiologists to th e possibility of coexistin g mastoiditis. It is important , however, th at mastoid radiologic findin gs be considered only in conjunction with other pertinent clinical information necessary for the diagnosis of mastoid itis, such as fever, a history of otitis media, hearing loss, or coalescence.I
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The aim of tre atm ent of nonseptic lateral sinus thrombosis is to prevent propagation of th e thrombus, to avoid the th romboembolic ph enomenon, and to control elevated intracrani al pressure, when pr esent. ' Most authors recommend anticoagulant therapy.1,2,6,7 In our case, the patient was treated for increased intracranial pressure and given anticoagulant therapy. He was symptom-free within 2 months.
Conclusion
Patients with nonseptic later al sinus thrombosis and mastoid abnormality detect ed on MRI should have an otolaryngolo gic evaluation to rule out coexisting mastoid itis. Mastoid changes on MRI, in cases of nonseptic lateralsinus thrombosis,aresecondary and do not require any medical or surgic al treatment. The clinician should be fam iliar with the existence of the nonseptic variant of lateral sinus th rombosis for early recognition and initiation of appropriate th erapy.
